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Ist YEAR ARTS EXAMINATION, 2019 

MATHEMATICS 

Paper – I 

ALGEBRA 

Time: Three Hours 

Maximum Marks: 70 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 20] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 30] 

Answer five questions (250 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 20] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M& v& v& v& v 
Q.1 Answer the following – 

 fuEu ds mÙkj nhft, & 
 (i) State Cayley – Hamilton theorem. 

  dSyh gSfeYVu izes; dk izkDdFku fyf[k;sA 
 (ii) If A be any square matrix, then show that A + AT is symmetric matrix. 

 ;fn A dksbZ oxZ eSfVªDl gks] rks fl) dhft, fd A + AT lefer eSfVªDl gksrh gSA 
 (iii) Show that the equation x� − 2x� − 1 = 0 has atleast two imaginary roots. 

  fl) dhft, fd lehdj.k x4 − 2x3 − 1 = 0 ds de ls de nks ewy dkYifud gSA 
 (iv) Define Roots of an Equation. 

  lehdj.k ds ewy dks ifjHkkf"kr dhft,A 
 (v) Define Even and Odd Permutation Group. 

  le rFkk fo"ke Øep; lewg dks ifjHkkf"kr dhft,A 
 (vi) Write the definition of Monoid. 

  eksuksbM dh ifjHkk"kk fyf[k;sA 
 (vii) Define Normal subgroup. 

  izlkekU; milewg dks ifjHkkf"kr dhft;sA 
 (viii) State Lagrange’s theorem. 

  ysxzkat izes; dk izkDdFku fyf[k,A 
 (ix) Define Isomorphic Groups. 

  rqY;kdkjh lewg dks ifjHkkf"kr dhft,A 
 (x) State the fundamental theorem on Morphism. 

  lekdkfjrk ds ewyHkwr izes; dk izkDdFku fyf[k,A 

PART – B @ @ @ @ [k.M[k.M[k.M[k.M    & & & & cccc    
UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 For what value of k, the following system of equations has non-trivial solution. 

 k ds fdl eku ds fy, lehdj.k fudk; ds lkFkZd gy gaS\ 
 2x + 3y + 4z = 0;   x + y + z = 0;  4x + 6y + kz = 0 

Q.3 Find the Eigen values and Eigen vectors of the Matrix A: 

 eSfVªDl A ds vfHkyk{kf.kd ewyksa ,oa lfn’kksa dks Kkr dhft;sA 

A = �5 4
1 2� 

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Solve the following reciprocal equation: 

 fuEu O;qRØe lehdj.k gy dhft,% 
 x� − 10x� + 26x� − 10x + 1 = 0 
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Q.5 Solve by Ferrari’s Method. 

 QSjkjh fof/k }kjk gy dhft,A 
 x� − 12x − 5 = 0 

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Show that the set �1, −1, �, −�� where � = ��−1� is an abelian group for Multiplication. 

 fl) dhft;s fd leqPp;  �1, −1, �, −��  tgk¡ � = ��−1� xq.ku lafØ;k ds fy, ,d vkcsyh xzqi 
gSA 

Q.7 If ρ = 








132546987

987654321
; 

 � = �1 3 4� �5 6� �2 7 8 9� , then find �!"ρ � and by expressing the 

permutation ρ as the product of disjoint cycles, find whether # is an even permutation 

or odd permutation. Also find its order. 

 ;fn ρ = 








132546987

987654321
 vkSj  � = �1 3 4� �5 6� �2 7 8 9�  

gS] rks  �!"ρ � Kkr dhft;s rFkk Øep; ρ dks vla;qDr pØksa ds xq.kuQy esa O;Dr djds crkb;s 

fd ρ le Øep; gS ;k fo"ke Øep;\ bldh dksfV Hkh Kkr dhft;sA  

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 Prove that the Intersection of any two normal subgroups of a group is a normal subgroup. 

 fl) dhft, fd fdlh xzqi ds fdUgha nks izlkekU; mixzqi dk loZfu"B ml xzqi dk ,d izlkekU; 
mixzqi gksrk gSA 

Q.9 Find the quotient group G/H and also prepare its operation table, when G = �z, +�,     

H = �4z, +�. 

 foHkkx xzqi G/H Kkr dhft, ,oa bldh lafØ;k lkj.kh Hkh cukb;s tcfd G = �z, +�] H = �4z, +�. 

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Prove that a homomorphism f defined from a group G to a group G′ is a monomorphism 

if ker f =�e�, where e is the identity of G. 

 fdlh xzqi G ls lewg G′ ij ifjHkkf"kr lekdkfjrk f] ,dSd lekdkfjrk gksrh gS ;fn vkSj dsoy ;fn 

f] dh vf"V = �e�] tgk¡ e] G esa rRled gSA 

Q.11 If f is a homomorphism of a group G to a group G′, then show that H is a subgroup of 

G  f�H� is a subgroup of G′. 

 ;fn f xzqi G ls G′ ij ,d lekdkfjrk gks] rks fl) dhft;s fd H] G dk mixzqi gS  f�H�] G′ 

dk mixzqi gSA 
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PART – C @ @ @ @ [k.M[k.M[k.M[k.M    & & & & llll 

Q.12 For what value of �  and μ, the following in system of Equations have: 

                  x + y + z = 6 

  x + 2y + 3z = 10 

  x + 2y + �z =  μ   
      (i)  Unique solution 

 (ii)  Infinite solution 

 (iii)  No solution 

 

 � rFkk μ ds fdu ekuksa ds fy, lehdj.k fudk; & 
  x + y + z = 6 
  x + 2y + 3z = 10 
  x + 2y + �z =  μ  ds 
 (i) vf}rh; gy  
 (ii) vuUr gy  
 (iii) gy ugh gksaxs  
Q.13 Solve by Cardaon’s Method- 

 dkMZu fof/k ls gy dhft, %& 

  x� − 15x − 126 = 0 
Q.14 Show that, the set Q) of the positive rational numbers forms an abelian group for the 

operation ‘*’ defined as- 

  a * b = 
*+
�               ∀  a, b ∈ Q) 

 fl) dhft;s fd /kukRed ifjes; la[;kvksa dk leqPp;  Q+ lafØ;k * ds fy, ,d Øefofues; xzqi 
gS] tgk¡ * fuEu izdkj ifjHkkf"kr gS% 

  a * b = 
*+
�          ∀  a, b ∈ Q) 

Q.15 If H is a subgroup of a group G and g ∈ G, then prove that: 

 (a) gHg!" = �ghg!"|h ∈ H�, is a subgroup of G 

 (b) If H is finite, then o�H� = o�gHg!"�     

 ;fn H fdlh xzqi G dk ,d mixzqi gks rFkk g ∈ G, rks fl) dhft;s fd%  
 (a) gHg!" =�ghg!"|h ∈ H�] G dk ,d mixzqi gS 
 (b) ;fn H ifjfer gks] rks o�H� = o�gHg!"� 
Q.16 State and Prove Cayley theorem.   

 dSyh izes; dks izkDdFku lfgr fl) dhft,A 

----------------------------------------- 

 


